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(54) METHOD FOR ANALYZING ANNEXIN V IN URINE AND USE THEREOF 

(57) The present Invention provides a process and 
regent for analyzing annexin-V, wherein the measure- 
merit of a concentration of amexin-V can be easily car- 
ried out without need for addition of chemicals for 
inhibiting the bonding of various proteins with calcium 
ion and for adjusting a specimen solution to the speci- 
men at a measuring stage, and a process and medicine 
for diagnosing an internal organ disorder based on the 
analyzing process and regent. A urine is brought into 
. contact with an anti-annexIn-V monoclonal antibody to 
perform an antigen-antibody reaction of annexin-V in 
the urine with the anti-annexin-V monoclonal antibody, 
thereby forming an annexin-V antigen/anti-annexin-V 
monoclonal antibody complex, and the amount of the 
formed annexin-V antigen/anti-annexin-V monoclonal 
antibody complex is quantitatively measured. Thus, it is 
possible to carry out the measurement of the concentra- 
tion of annexIn-V in the urine, and it is possible to carry 
out the diagnosis of an internal organ disorder such as 
a disseminated intravascular coagulation syndrome, the 
diagnose of acute nephritis and the like by a analyzed 
v^lue of cortcentration of ^nexin-V measured in the 
urine. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a process for qualitatively and quantilatively analyzing a protein annexin-V 
which is present In a urine of a human and a mammalian animal (and which will be referred to as annexin-V in a urine 
hereinafter), as well as a qualitatively and qu^itativdy analyzing regent and an application thereof. 
[0002] The present invention also relates to a process for quantitatively analyzing annexin-V present in a urine using 
anti-annexin-V monoclonal antibody and polyclonal antibody having a specificity to an antigenic determinant side on a 

10 protein of a protein annexin-V, presrait in a human and a mammalian animal, ther^y detecting the presence and 
absence of an organopathy of an Internal organ such as kidney, heart and lung, which is combined with, for example, a 
disseminated intravascular coagulation syndrome (DIG) or a septicemia of a human by the resulting content of annexin- 
V In the urine, whereby particularly the disseminated intravascular coagulation syndrome (DIG) can be early diagnosed, 
and a diagnosis medicine for use in such analyzing process. 

15 [0003] Further, the present invention relates to the measurement of anhexin-V present in a urine of a human and a 
mammal such as a rat, which is capable of diagnosing the presence or absence of an organopathy of an internal organ 
by experimentally measuring a concentration of annexin-V in a urine of a rat, for example, measuring a concentration 
of annexin-V in a urine at the time when the blood annexin-V concentration has been risen, as well as the application 
or utilization thereof for the therapy of disseminated intravascular coagulation syndrome arxi for the development of an 

zo effective therapeutic medicine. 

[0004] Yet further, the present invention relates to a process for quantitatively analyzing annexin-V present in a urine 
of a human and a mammal using an anti-annexin-V monoclonal antibody and polyclonal antibody having a specificity 
to antigenic determinant sides on a protein of a protein annexin-V in the human and the mammal, thereby enabling the 
diagnosis, particularly, of myocardial infarction and angina pectoris, based on the content of the annexin-V In the urine, 

25 and to a diagnosis medicine for use in such diagnosis. 

BACKGROUND ART 

[0005] The detection of the presence or absence of a disease of an internal organ wiUi a substance present in a urine 
30 is less often than with a substance in blood or serum. TTie reason is that each of various substances In the urine and 
the value of pH of the urine exert an influence to a system to be measured. 

[0006] As used in the present invention, the annexin-V which is an antigen is a protein having a molecular weight, for 
example, of 32 to 35 K dalfon, i.e., a calcium-binding protein present in tissues and cells of a human and various mam- 
mals. The annexin-V is present in a soluble component of a cytoplasm and forms a family by an amino acid sequence. 

35 Presently, annexin I to XII are known. It Is also known that the annexin can be bonded with phosphatide or actin depend- 
ing on the concentration of calcium to exhibit anti-inflammatory effect and an anti-coagulation effect. 
[0007] It has been reported that an annexin, which is one member of an annexin family, is contained In the lung, heart 
and kidney In the content increased in the named order, and is contained in a sm^ler content in the cerebrum and liver 
(see Heart Vessels, 1994, 9: 148 - 154). The present inventors have r^orfed that the measurement of a concentration 

40 of annexin-V in Wood is effective, for example, for the diagnosis of myocardial infarction, when the necrosis of tissues 
and cells has occurred, from the viev\^oint that the annexin-V early departs into the Wood (see Literature CCA, 1 996), 
and has proposed a process for analyzing annexin-V present in blood using an anti-annexin-V antibody (see Interna- 
tional Publication Number; W096/15152 internationally published in May 23, 1996). 

[0008] However, the measurement of a concentration of annexin-V in blood suffers from a problem that a pain is 
45 inflicted to a subject upon the drawing blood, and the concentration of annexin-V must be measured within a short 
perlocl of time after the drawing blood, but much labor is required to separate serum from the drawn blood. Another 
problem is that EDTA must be added in order to control the bonding of various proteins contained in serum with calcium 
ion,, and much l^or is required for the preparation and addition of such a solution. 

so DISGLOSjJRE OF THE INVENTION 

[0009] It is less often to detect the presence or absence of an organopathy of an internal organ with a substance 
present in a urine, than in a blood or serum, because a system to be measured is largely Influenced by each of various 
substances contained in a urine and a larger value of pH of the urine. Howe/er, the present inventors have found from 
55 the subsequeri; researches and studies that flie annexin-V in the urine stoichiometrically forms an antigen/antibody 
complex in a urine by an antigen-antibody reaction with an anti-annexin-V monoclonal antibody. 
[0010] Further, the present inventors have found that the protein annexin-V in a human and a mammal is usually 
present only in an arnount of about 2 ng/ml in a urine in a healthy person, txjt when a person has an organopathy in an 
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internal organ, wherein ihe content of annecln-V departing from the internal organ is larger, the annexin-V appearing in 
his cr her lislood also appears Immediately in his urine. 

[001 1 ] Yet further, from the viewpoint that if a concentration of annexin-V appearing in a urine can be measured quan- 
titatively, the presence or absence of an organopathy can be diagnosed, the present inventors have found by continuing 

s Vne measurement of the concentration of annexin-V in the urine that when it is observed, by continuing the measure- 
ment of the concentration of annexin-V In the urine, that the rising of the concentration of annexin-V in the urine has 
occurred, for example, due to an intern^ organ dsorder or the destruction of tissues of kidney caused by a blood circu- 
lation failure in a capillary vess^, the armunt of annsxin-V in the urine is increased, and that the degree of a disorder 
of an internal wgan such as lung, heart and Iddney and the therapy and recuperation of such disorder can be diagnosed 

10 early, based on an increase or decrease in concentration of the annexin-V in the urine. Moreover, the present inventors 
have found that the rising of the concentration of annecin-V is <Aserved in a urine in acute nephritis, but not observed 
in Wood. 

[001 2] It is an object of the present invention to provide a process for analyzing annexin-V, wherein the measurement 
of annexin-V can be carried out easily without need for the addition of a regent for inhibiting the tionding of various pro- 
fs teins with calcium Ion and for regulating a specimen solution, and a process for diagnosing an internal organ disorder 
or the like, based on such analyzing process. 

[001 3] The present invention resides In a process for analyzing annexin-V in a urine, comprising steps of bringing a 
urine into contact with an antl-annexin-V monoclonal antibody to perform an antigen-antibody reaction of annexin-V 
present in the urine with the antl-annexIn-V monoclonal antibody, thereby forming an annexin-V antigen/anti-annexin-V 

so monoclonal antibody complex, and quantitatively measuring the amount of the formed annexIn-V antigen/anti-annexin- 
V monoclonal antibody complex. The present invention also resides in a process for analyzing annexIn-V In a urine, 
cc»nprising the steps of bringing a urine into contact with a first anti-annexIn-V monoclonal antibody fixed In a solid 
phase to perform an antigen-antibody reaction of annexIn-V present in the urine with the first antl-annexIn-V mono- 
clonal antibody, thereby farming an annexin-V antigen/first anti-annexin-V monoclonal antibody complex; bonding an 

ss anti-dog-annexin-V polyclonal labeled antibody or a second anfl-annexin-V monoclonal labeled antibody to the 
annexin-V antigen of the fbrmed antibody complsix to form a bonded antibody complex/antl-annexln-v polyclonal or 
secoxl anli-annexin-V monoclonal labeled antibody product; and quantitatively measuring the amount of the formed 
labeled antibody bonded product. FurUier, the present inverttion resides in a regent for an^yzing annexin-V in a urine, 
comprising a first anti-human-annexin-V monoclonal antibody having a specKidiy to an antigen determinant site on the 

30 prola'n of a human annexin-V antigen fixed in a solid phase, and a second anfi-human-annexin-V monoclonal labeled 
antibody or an anti-dog-annexin-V polyclon^ labeled antibody having a binding specificity to the antigen determinant 
site on the protein of the human annexIn-V antigen. 

[0014] In addition, the present invention Is drected to a process for diagnosing an organopathy. comprising the steps 
of measuring a concentration of annexin-V in a urine, and comparing the measured value of the concentration of the 

35 annexin-V in the urine with a normal value of concentration of annexin-V. Further, the present Invention is directed to a 
process for diagnosing an organopathy by use of a uine. comprising the steps of bringing a urine Into contact with a 
first anti-annexin-V monoclonal antibody to perform an antigen/antibody reaction of annexin-V in the urine with the first 
anti-annexin-V monoclonal antibody, thereby forming an annexin-V antbody/first anti-annexin-V monoclonal antibody 
Gwnplex; bonding an anti-dog-annexin-V polyclonal labeled antibody or a second antl-»ineixin-V monoclonal labeled 

40 antibody to the annexIn-V antigen of the formed antibody complex to form a bonded product of anti-dog-annexin-V pol- 
yclonal labeled antibody or second anti-annexin-V monoclonal labeled anfibody/annexin-V antigen/antibody complex; 
and quantitatively measuring the amount of the formed bonded product of antl-dog-annexin-V polydon^ labeled anti- 
body or second anti-annexin-V monoclonal labeled antlbody/annexin-V antigen/antibody complex. Yet further, the 
present Invention is directed to a medicine for diagnosing an organopathy by using a urine as specimen, comprising a 

45 .first antl-human-annexIn-V monoclonal antibody having a binding specificity to an antigen determinant site on the pro- 
tein of a human annexin-V antigen fixed in a solid phase, and a second ^-human-annexin-V monoclonal labeled anti- 
body or an antl-dog-annexin-V polyclcMial labeled antibody having a binding ^eafkaty to the antigen determinant site 
on the prolan of the human annexin-V antigen. 

[001 S\ Yet further, the present invention is directed to a process for diagnosing acute nephritis by use of a urine, corn- 
so prising the steps of bringing samples of urine taken at two different time points into contact with an anti-annexin-V mon- 
oclonal antibody to perform an antigen/antbody reaction of annexIn-V In each of the urine samples with the antl- 
annexin-V monoclonal antibody, thereby forming an annexIn-V antigen/anti-annexin-V monoclonal antibody complex; 
quantitatively measuring the amount of the formed annexIn-V antigen/antl-annexin-V monoclonal antibody complex, 
thereby determining a concentration of annexin-V in each of the urine samples to determine a difference between the 
55 concentrations of annexIn-V in the urine samples taken at the two different time points from the values of the concen- 
trations of annexIn-V in the urine samples taken at the two different time points; and on the other hand, bringing 
annexin-V present in a specimen derived from samples of blood drawn at the two different time points Into an anti- 
gen/antibody reaction with an anti-annexin-V monoclonal antibody to form an annexin-V antigen/anti-annexIn-V mono- 
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clonal antibody complex; quantitatively measuring Die amount of the formed annexin-V antlgen/anti-annexin-V 
monoclonal antibody complex, thereby determining a concentration of annexin-V in each of the blood samples to deter- 
mine a difference between the concentrations of annexin-V in the blood samples drawn at the two different time points; 
and comparing the differences between the annexin-V concentrations in the urine sanples and the blood samples 

5 taken at the two different time points with each other. Additionally, the present invention is directed to a process for diag- 
nosing acute nephritis by use of a urine, comprising the steps of bringing samples of urine taken at two different time 
points into contact with an anti-ann©dn--V monodonai antibody to perform an antlgen/antaliody reaction of annexin-V 
in eadi of the urine samples with the anG-annexih-V monoclonal antibody, ther^y forming an annedn-V antibody/Eurti- 
annexin-V monoclonal antibody complex; quantitatively measuring the amount of the formed annextn-V aritibody/anti- 

10 annexin-V monoclonal antibody complex, thereby determining a concentration of annexin-V in each of the urine sam- 
ples to determine a difference between the concentrations of annexin-V in the urine samples taken at the two different 
time points from the values of the concentrations of annexin-V in the urine samples at the two different time points; and 
on the other hand, bringing annexin-V in a specimen derived from samples of blood drawn at the two different time 
points into an antigen/antibody reaction with an anti-annexin-V monoclonal antitx)dy, thereby forming an annexin-V anti- 

15 gen/anti-annexin-V monoclonal antibody complex; quantitatively measuring the amount of the formed annexin-V anti- 
gen/ant"-annexin-V monoclonal antibody complex, thereby determining a concentration of annexin-V in each of tine 
blood samples to determine a difference betwe«i the concentrations of annexln-V In the blood samples at the two dif- 
ferent time points; and comparing the differences between the concentrations of annexin-V in the urine samples and 
the Hood samples taken at the two difierent time points with each other. Further, the present invention is directed to a 

20 medicine for diagnosing acute nei^ritis by use of a urine, comprising a regent for analyzing annexin-V present in a 
urine, and a regent for analyzing annexin-V present in blood. 

BRIEF DESCRIPTION OF THE DRAWINGS 

S5 [001 6] A mode for carrying out the present invention will now be described by wa:y of exaniples with reference to the 
acoon^anying drawings, wherein tiie present invention is not Rmited in any way to the following illustration and descrip- 
tton. 

Fig. 1 is a calibration gra;^ which is used in one embodiment for measuring a concentration of human annexin-V in 
30 a urine according to the present invention, and which is used in the measurement of a concentration of human 
annexin-V in a urine by ELISA process us'mg a combination of an HRPO-tabeled antitrady derived from an anti- 
annexin-V monoclonal antibody produced by an anti-annexin-V monoclonal antibody-producing hybridoma cell line 
clone HDA-907 of the accession number FERM BP-5286 deposited in the International Depositary Authority for the 
deposit of microorganism (Life Engineering industrial Technology Research Institute belonging to Industrial Tech- 
35 nology Board in l\/linistry of International Trade and Industry, 1-3, Higasi 1-Choume, Tsukuba-shi, Ibaragi-ken, 
Japan), and a solid phase anti-human-annexin-V monoclonal produced by an anti-human-annexin-V monoclonal 
antibody-producing hybridoma cell line clone HCA-627 of the accession number FERM BP-5284 deposited in the 
International Depositary Authority for the deposit of microorganism. 

In Fig. 1 , the axis of ordinate indicates the difference absorbance obtained by subtracting an absorbance meas- 
40 urement at the secondary wavelength of 690 nm from an absorbance measurement at the primary wavelength of 
492 nm, and the axis of abscissa indicates the concentration of native human annex-V, wherein each of Q marks 
represents the average value of the difference absorbances measured four times, and the length of a line ©(tending 
upwards and downwards \com each of the O marks represents an average value iSSD. 

4S Fig.2 is a calibration graph which is used in one embodiment for measuring a concentration of human annexin-V in 
a urine according to the present invention, and which is used in the measurement of a concentration of human 
ainexin-V in a urine by ELISA process uang a conlbinatlon of an HRPO-labeled antibody derived from an antl-dog- 
annexin-V polyclonal antibody, and a solid phase anti-human-annexin-V monoclonal produced by an anti-human- 
annexin-V monoclonal antibody-producing hybridoma cell line clone HCA-627 of the accession number FERM BP- 

50 5284 deposited in the International Depositary Authority for the deposit of microorganism. 

In Fig.2, the axis of ordinate indicates the difference absorbance obtained by subtracting an absorbance meas- 
urement at the secondary wavelength of 690 nm from an absorbance measurement at the primary wavelength of 
482 nm, and the axis of abscissa indicates the concentration of native human annec-V, wherein each of □ marks 
represents the average value of the difference absorbances measured four times, and the length of a line extending 

S5 upwards and downwards from each of the □ marks represents an average value +2SD. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0017] In the present invention, an annexin-V protein, i.e., annexin-V of an antigen protein can be derived in a purifi- 
cation manner from a tissue or a cell containing the annexin-V of an antigen protan present therein, and can be purified 

5 by removing connective tissues and lipids, for example, from heart tissues of a human dead body. 

[0018] In the present invention, an antl-annexIn-V monoclonal antibody can be obtained by fusing plasma cells and 
myeloma cells in a lymphocyte taken from a lymphatic organ of another animal species such as mouse immunized by 
annexin-V of an antigen protein, thereby forming hybridoma cells, and cultivating the formed hybrldoma cells, for exam- 
ple, using an HAT culture medium. 

10 [0019] Examples of the hybridoma c^l lines produced by the anti-annexin-V monoclonal antibody In the present 
invention are two hybridoma cell lines: a hybridoma cell line of the accession number PERM BP -5284 which is disclosed 
in International Application (International Filing No.PCT/JP 95/02305 (International Laid-open No.W096/15152)) and 
which was Internationally deposited on November 6, 1995 In the International Depos'rtary Authority for the deposit of 
microorganism (Life Engineering Industrial Technology Research Institute belonging to Industrial Technology Board in 

15 Ministry of International Trade and Industry, 1 -3, Higasi 1 -Choume, Tsukuba-shi, Ibaragi-ken, Japan), and a hybridoma 
cell line of the accession number FEFM BP-S286 likewise Internationally deposited on November 7, 1995 In the Inter- 
national Depositary Authority for the deposit of microorganism (Life Engineering Industrial Technology Research Insti- 
tute belonging to Industrial Technology Board in Ministry of International Trade and Industry, 1-3, Higasi 1 -Choume, 
Tsukuba-shi, Ibaragi-ken, Japan). The anti-annexin-V nronodonal antibody used in the present invention can be pro- 

20 duced by selectively multiplying the hybridoma cell lines. 

[00201 In the present i nvention , the anti-annexin-V monoclonal antibody can be produced by cultivating the hybridoma 
cell clone by a usual cultivating i^oess, e.g., a high-density cultivating process or a spinner flask cultivating process, 
and purifying the cultivation supernatant by ari affinity chromatograptiy using a protein A-bound carrier or anti-mouse 
immunoglobul in-bound carrier. 

25 [0021 ] As used in the present invention, tie farm tiybridoma cell line" means a hydsridoma cell cultivated initially and 
thereafter, not to mention a cell-fused hybridoma cell. 

[0022] An antl-annexln-V monoclonal antibody derived from an mammalian animal such as dog and having a specific 
reactivity to an antigen determinant side of an annexin-V antigen derived from an mammalian animal such as dog can 
be produced by administrating an annexIn-V antigen derived from a mammalian animal such as dog for Immunization 

30 of a mammalian animal, and fusing lymph cells and myxoma cells to provide a hybridoma cell line, by a process similar 
to a process for producing the anti-annexin-V monoclonal antibody derived from human. The anti-annexin-V mono- 
clonal as used in the present invention means anti-ann©(in-V monoclonal antibodies derived from the mammalian ani- 
mals, in addition to the above-described anti-annexin-V monoclonal antibody derived from human. 
[0023] In the present Invention, anti-human-annexin-V monoclonal antibodies fixed, for example, in a solid phase and 

35 used as primary antibodies in the measurement of a concentration of annexin-V in a human's urine by ELISA process, 
can be produced by cultivating the two hybridoma cell lines, e.g., the hybridoma cell line of the accession number PERM 
BP-5284 deposited Internationally, and the hybridoma cell line of the accession number PERM BP-5286 likewise 
deposited internationally. 

[0024] When one of the two anli-human^nne>dn-V monoclonal antibodies produced by the above-described hybrid- 
40 oma cell lines is used as a primary anttoody in tie measurement of the concentration of ann©cin-V In the human's urine 
by ELISA process, the other antibody can be labeled and used as a secondary antibody. 

[0025] On example of a polyclonal antibody used as a label ed antibody, i. e. , as a secondary antibody in the measure- 
ment of the concentration of annexin-V in the human's urine by ELISA process, is an anti-dog-32KP polyclonal antibody 
• Fab'-HRPO labeled antibody (which will be referred to as an anti-annexin-V polyclonal antibody HRPO labeled anti- 
45 body hereinafter) disclosed in the above-described International Application (International Filing No.PCT/JP 95/02306 
(International Laid-open No.W096/15152). 

[0026] According to the present invaitlon, a urine is brought Into an antl-annexin-V monoclonal antibody to perform 
the antigenfentibody reaction of annexin-V present in the urine with the antl-anneodn-V monoclonal antibody, thereby 
fbiming an annexin-V antigen/anti-annexIn-V monoclonal antibody complex, and the amount of tie formed annexin-V 

so antigen/antl-annexin-V monoclonal antibody complex Is determined quantitatively. Therefore. annexin-V of a protein 
departing from cells can be measured easily by ELISA process by sampling an excreted urine, and the presence or 
absence of a disorder of an internal organ such as kidney, heart and lung, which is combined with disseminated intra- 
vascular coagulation syndrome or septicemia, not to mention a disorder of an internal organ such as stenocardia and 
nryocardial infarctioni can be easily diagnosed especially at an early stage. A variation in measurement of the annexin- 

SB V In the urine c^ be compared with a variation in measurement of annexin-V in blood for use in the diagnosis of acute 
nephritis. 
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EXAMPLES 

[9027] In the following Examples, character M means a vndiar concentration, namely, molarity. In a solution of mixture, 
each M (molar concentration) means a molar concentration per liter of the solution. 

5 

EXAMPLE 1: Process for Preparing Hybrldoma 

(1) Purification of human annexin-V 

ID [00281 The heart was excised from hunan adult cadaver or dead body, and the blood was removed therefrom. Then, 
the left ventricle was excised from the heart, and connective tissue and l^ids were removed therefrom. These opera- 
tions were carried out on ice or at a temperature of A^'C. A buffer solution of the folloMring composition was added to the 
heart In an amount of ten parts by weight per part of the heart, i.e., in an amount as much as ten times the weight of 
the heart: 

'5 

sucrose with a concentration of 250 mM; 

ethylene glycol bts(2-aminoeUTyl ether) tetraacetate (EGTA) with a concentration of 0.5 mM; 

phenylmethane sulfonyl fluoride {PMSFO with a concentration of 1 mM; and 

Tris (trisChydroxymethyl)aminometfiane)HCL with a concentration of 10 mM and pH of 7.4, 

20 

and the heart was homogenized by a homogenizer. The resulting homogenate was subjected to a centrifugal separa- 
tion at 3000 X g for 15 minutes. A solution of CaCl2 with a concentration of 1 M was added to and mixed with the sepa- 
rated supernatant, so tiiat the final concentration of the supernatant is of 2 mM. After the mixing, the mixture was 
subjected to a centrifugal separation at 28,000 x g Ibr 1 hour, and 2 ml of EDTA with a concentration of 10 mM was 
25 added to the sediment, whereby the sediment was suspended. The resulting sediment suspension was subjected to a 
centrifugal separation at 28,000 x g for 1 hour, 

[0029] The supernatant resulting from such centrifugal separation was subjected to a gel filtration column chromatog- 
raphy with Sephacryl S-300 (trade name) made by Pharmacia Co. for elution with pH 7.4 buffer solution B containing 
NaCI of 0.1 M and Tris-HCL of 30 mM. The fraction containing protein having a molecular weight of 35 dalton (Da) was 
30 recovered and passed through an anion-exchange column chromatography (Biogeiagarose: trade name) with an eluent 
of 10 mM Tris-HCL solution (pH 7.4) containing NaCI with a concentration in a range of 0 to 0.3 M for purification by 
means of Nacl-concentration-gradient elution. 

[0030] The human annexin-V purified in the above manner was subjected to a freeze-drying treatment and then dis- 
solved by a 0.1 M buffer solution of sodium phosphate (pH of 7.6) and preserved at 4°C. The purity of the purified 
35 human annexin-V was measured by a polyacrylamide gel electrophoresis analysis (SDS-PAGE) to quantitatively deter- 
mine a protein concentration. 

[0031] To identify the antigen protein human annexin-V purified in the above manner, lysylendopeptidase was added 
thereto, and the resulting mixture was kept for 15 hours at a temperature of 37°C, thereby causing the lysylendopepti- 
dase to react with the antigen protein human annexin-V to fwm a peptide. The peptide thus obtained was analyzed for 
40 an antino add sequence by Edman method (see Edman P. "A method for the detemiination of the amino acid sequence 
in peptides", Arch. Biochem. Biophys., 1949, Vol.22, page 475) using PPSQ-10 Protein Sequencer made by Shimazu 
Corporation, whereby the amino acid sequences of two peptide moieties were determined. 

[0032] One of the amino acid sequences of the two peptide moieties of the purified protein p^tide is Glu-Tyr-Gly-Ser- 
Ser-Leu-Glu from the N-terminal end, and the other amino acid sequence is Giy-Thr-Asp-Glu-Glu-Lys-Phe-lle-Thr-lle- 
45 Phe-Gly-Thr from the N-termlnal end. Thus, the protein was identified as annexin-V. 

(2) Immunization 

[0033] 1 00 III Gram/0.5 ml of the purified human annexin-V prepared in the above-descrbed Item (1 ) was mixed with 
so the same amount of Freund's complete adjuvant to be emulsified. The emulsified human annexin-V was administrated 
as an antigen info the abdominal lumen of each of four female mice 5-weeks old in a dose such that the amount of the 
purified himian annexin-V was in a range of 15 - 40 (ig per one mouse. The administration was carried out at an interval 
of every two weeks for two months to immunize the mice. After the immunization, the antibody titer of each of the mice 
was measured for selection of mice having a higher antibody titer. After three weeks, 50 fig of the purified human 
66 annexin-V was further administrated to the sheeted mice through the tail vein for the final immunization. 
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(3) Cell Fusion 

[0034] Three days later from the final iifimunization, the spleen was extracted from each of the BALB/c mice. The 
extracted spleen cells were suspended in EMEM culture medium to prepare a suspension of spleen cells. Then, the 
5 spleen cells were washed four times with EMEM culture medium (made by Nissui Co.) and then, the number of the cells 
was determined. The determined number of fresh spleen cells was of 7 x 1 0®. 

[0035] The cell fusion was carried out using, as a parent cell strain, a culture cell strain (P3-X63-Ag8 ■ 653 culture 
cells hereinafter reffer to as X63) resistant to 2-amino-6-oxy-8-azapuraine (B-azaguanine) arid derived from BALB/c 
mouse myeloma. 

10 [0036] The X63 cells in the logarithmic growth phase was employed to carry out tlie cultivation with an RPMI-1640 
culture medium (containing 8-azaguanine at a concentration of 20 ng/ml) (made by GiBCO Co.) containing immobilized 
fetal calf serum (made by Intergen Co.) (which will be referred to as FCS hereinafter) at a concentration of 1 0 %. From 
3 day ago prior to the cell fusion, the cultivation was further carried out with RPMI-1640 culture medium containing 10 
% of FCS but free of 8-azaguanine. Even in this case, the cells in the logarithmic growth phase were used. The X63 

15 cells were washed with the RPMI-1 640 culture medium and then, the number of the cells was determined. The deter- 
mined number of fresh X63 cells was 7 x 10^. 

10037] Polyethylene glycol 4000 made by Shigma Co., was dissolved with the RPMI-1 640 cdture medium to give a 
concentration was 50 % (W/V) and used in the cell fusion. 

[0038] The spleen cells and the X63 cells were nwced together to give a ratio of the spleen cells : X63 ceil = 10:1, and 
20 then, the mixture was centrifuged at 1500 r|»n for 5 minutes. The resulting supernatant was removed, and the cell peJIet 
was disintegrated sufficiently and used in the cell fusion. TTie cell fusion was carried out using the polyethylene glycol 
prepared in the above-descn'bed manner and kept In temperature at 37°C according to the method described In 'Kbiler 
and Milsten: Nature, Vol.256, pages 495-497 (1975)" and "European Journal of Immunc^ogy, Vol.6, pages 511-519 
(1976)". 

SB [0039] The cell lines obtained after the cell fusion forfhe hybridoma formation was suspended in HAT selection culture 
medium comprising 1 x 10'* M hypoxanthine, 4x 10'^ M aminopterine and 1.6 x 10"^ M thymidine contained in RPMI-- 
1 640 culture solution containing FCS of a 1 0 % concentration added thereto, so as to give a spleen cell concentration 
d 2.0 X 10^/ml. Then, the cell suspension was distributed in an amount of 50 (il into each of 96 wells in a micro test 
plate and then incubated in an atmosphere containing CO2 in a concentration of 8 % at a temperature of 37°C and a 

30 humidity of 95 % in a CO2 sterile incubator. 

(4) Screening 

[0040] The HAT culture medium was added one drop by one drop to each U-bottomed well on the first day and the 
35 second day from the start of the incubation and further added two drops by two drops to each U-bottomed well on the 
seventh day and ninth day from the start of the incubation for the further incubation. Thereafter, the rearing was carried 
out in a culture medium free of HAT. Cell clones appeared ten days after the start of the incubation. After about ten to 
thirteen days from the start of the incubation, 50 [il of the incubation supernatant of the hybridoma c^l line In each of 
the wells and 50 ^1 of the human amexin-V antigen solution (1 00 ng/ml] were placed into a U-sihaped bottom of a micro- 
M titer-plate, and 50 ml of a 20 % suspension of Sepharose 48 having an anti-nriouse immunogldbulin antibody combined 
thereto was further added to the U-shape bottom of the micro-titer-plate. The mixture was agitated for one hour at room 
temperature, and left to stand for 10 minutes after the agitation. Thereafter, it was observed that the anti-mouse immu- 
noglobulin antibody-combined Sepharose 4B was completely sedimented on the well bottom. 50 jxl Of the resulting 
supernatant was sampled, and a concentration of human-annexin-V antigen protein remaining in the supernatant was 
45 measured by the annexln-V ELISA method to provide the internationally-deposited hybridoma cell strain clones HCA- 
627 of the accession number PERM BP-5284 and the internationally-deposited hybridoma cell strain clones HDA-907 
of the accession number PERM BP-5286. 

[0041 ] It was confirmed that any of anS^annexin-V mwioclonal antibodies produced from the internationally-deposited 
hybridoma cell strain clones HCA-627 of the accesaon number PERM BP-5284and the internationally-deposited hybri- 
50 doma cell strain clones HDA-907 of the accession rwmber PERM BP-5286 has a sperafiraty to the human annexin-V 
and the dog annexin-V. 
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(5) Analysis of measuring human annexin-V 

(i) Preparation of anti-liuman-annexin--V monodonaf HRPO-labeied antibody 

5 (A) Preparation of anti-human-annexin-V monoclonal antibody F{ab')2 

[0042] In order to use, as a label, an IgG fraction of each of the internationally-deposited hybridoma cell strain clones 
HCA-627 of the accession number FERIVI BP-5284 andtiie internationally-deposited hybridoma cell strain clones HDA- 
90 7 of the accession number FE BM BP-5286, 1 0 mg of each anti-human-anneixin-V monoclonal antibody was concen- 
10 trated by a centrifugal separation using a centrifugal separation-type concentrator (C^icon] 1 0 made by Amicon Co., 
so that 1 ml of the volume was obtained. Then, the concentrated antibody was dialyzed using a 0.1 M buffer solution of 
sodium acetate corrtaining 0.2 M NaCI as a solvent. 

[0043] A solution of pepsin (made by Sigma Ca) dissolved in a 0.1 M buffer solution (pH of 4.0) of sodium acetate 
containing 0.2 M NaCI was added to the dialyzed IgG solution, so that the pepsin was 4 % of the amount of IgG, and 
15 the mixture was subjected to a reaction for 6 to 1 6 hours at a temperature of ZTC. After completion of the reaction, a 
fragnent of an anti-human-annexin-V monodonai F(ab')2 was obtained by a molecular sieve chromatography using an 
equilibrium gel filtering Sephadex G- 1 50 column (made by Pharmacia Ca) having a diameter of 1 .6 cm and a length of 
63 on and equilibrated with a 0.1 M buffer solution of sodium boiate (pH of 8.0). 

so (B) Preparation of ant'-human-annexin-V monoclonal Fab'-SH 

[0044] Hie fragment of the anti-human-annexin-V monoclonal antibody F(ab')2 prepared in the item (A) of (5) in the 
Example 1 was further concentrated t)y centrifugal separation using the Oentricon 10 which was the centrifugal sepa- 
ration-type concentrator, whereby a concentrated fraction of the fragment of the anti-human-annexin-V monoclonal 

25 antibody F(ab')2 was prepared. 

[0045] 0.1 ml Of a 100 mM solution of 2-mercaptethyl amine hydrochloride (made by Kishida Chemicals Co.) was 
added to 1 ml of the concentrated fraction for reaction at ZTC for 90 minutes. After conpletion of the reaction, the 
resulting material was subjected to a fractional purif icat'on using a equilibrium gel filtering Sephadex G-25 column hav- 
ing a diameter of 1 .6 cm and a length of 20 cm fmd equlibrated with a buffer sdution (pH of 6.0) of sodium phosphate 

30 contaming 1 mM EDTA to provide an Fab'-SH fraction, which was then concentrated by centrifugal separation using the 
Centrioon 10 which was the centriftjgal s^arating concentrator, so that a ml of a volume was obtained. Thus, a con- 
centrated fraction of the anti-humm-annexin-V monoclonal antibody Fab'-SH produced from each of the clone HCA- 
627 and the done HAD-907 was prepared. 

35 (C) Preparation of HRPO maleimide 

[0046] On the other hand, 1 0 mg of HRPO (peroxidase of Wasabi-daikon (Japanese horse-radish) (made by Boeh- 
linger Co.) was weighed as a protein content and disserved in 1 ml of a 0.1 M bufier solution of sodium phosphate ^H 
6.0). 100 }jJ Of a solution of N-hydroxysuccinimide ester (made by Zeeben Chemical Co.) dissolved in dimethylfbrma- 

40 mide (DMI^ (made by Kisida Chemicals Co.), so that a final concentration of 25 mg/ml was obtained. The mixture was 
subjected to a reaction at 30'>C for 60 minutes to give maleimide ester of the HRPO. After the reaction, the solution was 
subjected to a centrifugal separation at 3,000rpm for 5 minutes, and the resulting supernatant was subjected to a male- 
imide purif ication using the equilibrium gel filtering Sephadex G-25 column (made by pharmada CO.) having a diameter 
of 1.6 cm and a length of 20 cm and equilibrated with a buffer solution (pH of 6.0) of sodium phosphate. This purified 

45 fraction of HRPO maleimide was further concentrated by centrifugal separation using the Centricon 1 0 which was the 
centrifugal separating concentrator, thus preparing a concentrated fraction of the HRPO maleimide. 

(D) Preparation of anb'-human-annexin-V monoclonal Fab'-HRPO labeled antibody 

50 [0047] The concentrated fraction of the anti-human-annexin-V monoclonal antibody Fab'-SH produced in the item (B) 
of (5) in Example 1 and the HRPO maleimide fraction produced in the item (C) of (4) in Example 1 were mixed with each 
other to give a molar ratio of 1 :1 for reaction at a temperature of 4°C for 15 to 24 hours. After the reaction, 2-mercap- 
toethyl amine hydrochloride was added to the reaction solution to give a concentration of 2 mM in the reaction solution 
for reaction at a temperature of 37°C for 20 minutes, thus blocking the unreacted HRPO maleimide. Then, the resulting 

55 solution v*as subjected to a molecular sieve chromatography using an Ultrogen ACA44 column (made by Pharmacia 
Co.) having a diameter of 1 .6 cm and a length of 65 cm and equilibrated with a 20 mM buffer solution (pH of 5.6 of 
sodium phosphate-sodium citrate containing 0.1 5 M NaCI and 2.5 mM EDTA for removal of the unreacted anti-human- 
annexin-V monodonai antibody Fab'-SH and HRPO maleimide to purify the anti-human-annexin-V mcmoclonal Fab'-SH 
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labeled antibody (which will be referred to as an anti-human-annexin-V monoclonal HRPO labeled antibody hereinaf- 
ter). 

(11) Preparation of HRPO labeled antl-dog-ann^in-V polyclonal antibody 

5 

(A) Preparation of fraction of anfj-dog-polyclonal antibody IgG 

[0048] Anti-dog-annexin-V polyclonal antiserum was produced by immunizing a rabbit with a purified annexin-V anti- 
gen derived from a dog myocardi um. Added to 3 ml of this antiserum was an equal amount of phosphate-buffered phys- 

10 iological saline (PBS) and then, anhydrous sodium sulfEite was added thereto with agitation to give a final concentration 
of 20 %. Thereafter, the mixture was further agitated at room temperature for 1 hour. Then, the mixture was subjected 
to a centrifugal separation at 12.000ipm fbr 10 minutes, and the sedimentation fracBon was dissolved In about 3 mi of 
PB8. The resulting solution was dialyzed with a 20 mM buffer solution of sodium phosphate used as a solvent (pH 7.0). 
After completion of the di^ysis, the dialyzed solution was subjected to an ion-exchange chromatography using a DEAE 

J5 cellulose DE-52 column (made by Whatman Co.) having a diameter of 1 .5 cm and a length of 6 cm and equilibrated with 
a 20 mM buffer solution of sodium phosphate (pH 7.0) for purification of an IgG fraction of the anti-dog-annexin-V pol- 
ydonai antibody Thus, 13 mg of the purified IgG fraction was obtained from 3 ml of the anti-dog-annexin-V polyclonal 
antibody antiserum. 

20 (B) Preparation of anti-dog-annexin-V polyclcHial antibody F(ab')2 

[00491 In order to use a purified IgO fracGon of anti-dog-annexIn-V polydonal antibody Ibr labeling, 12 mg of such 
antibody was subjected to a concentration using the Centricon 1 0 (made by Amicon Ca) which was the centrifugal sep- 
arating concentrator to give a concentrated volume of 1 ml, followed by dialysis with a 0.1 M buffer solution of sodium 

25 acetate (pH of 4.5) containing 2M NaCI used as a solvent. 

[OOSOO Added to the antibody solution resulting from the dialysis was pepsin (made by Sigma Co.) dissolved in a 0. 1 
M buffer solution of sodium acetate containing 0,2 M NaCI to give a concentration of 4 % based on the IgG content, and 
the mixture was subjected to reaction at 37''C fbr 16 hours. After the reaction, the reaction solution was subjected a 
molecular sieve chromatography using an equilibrium gel filtering Sephadex G-150 column (made by Pharmacia Co.) 

30 having a diameter of 1 .6 cm and a length of 65 cm and equilibrated with a 0.1 M buffer solution of sodium borate (pH 
8.0) ftH- purification of an f{sb')z ftacb'on of the antibody. TTie obtained fraction was dialyzed with a 0. 1 M buffer sc^ution 
(pH 8.0) of sodium phosphate containing 1 mM EDTA used as a solvent. After dialysis, tiie dialyzed solution was con- 
centrated Into a volume of 1 ml Ijy centrifugal separation using the centrifugal separating concentrator, Centricon 10. 
The concentrated solution was used fbr preparation of a labeling antibody as anti-dog-annexin-V polyclonal antibody 

35 F{ab")2. l=l'om the thus obtained IgG fraction of 12 mg of the anti-dog-annecin-V polyclona! antibody, about 7 mg of an 
F(ab')2 f ration was prepared. 

(C) Preparation of anti-dog-annexin-V polyclonal Fab'-SH 

40 [0051] Added to a 7 mg/1 ml solution of the anti-dog-polyclonal ant-body FCab')2 fraction prepared by the method in 
the item (B) of (5-2) in Exanple 1 , was 0.1 ml of a 1 00 mM solution of 2-mercapto^hyl amine hydrochloride (made by 
Kishida Oiemicals Co.) for reactiw) at 37*0 for 90 minutes. After the reaction, the reaction solution was subjected to a 
chromatography using an equilibrium gel filtering Sephadex G-25 column (made by Pharmacia Ca) having a diameter 
of 1 .6 cm and a length of 20 cm and equilibrated with a 0. 1 1VI buffer solution (pH 6.0) containing 1 mM EDTA for purif i- 

45 cation of an Fab'-SH fraction, followed by a concentration by centrifugal separation using flie centrifugal separating con- 
centrate 10 to give a concentrated volume of 1 ml, thereby purifying a concentrated fraction of anti-dog-annexin-V 
polyclonal antibody Fab'-SH. In this manner, 6.1 mg of the Fab'-SH concentrated fraction was obtained from 7 mg of the 
antibody F(ab')2. 

so (D) Preparation of anti-dog-annexin-V polyclonal Fab'-HRPO labeled antibody 

[0052] The anti-dog-annexin-V polyclonal anfbody F^'-SH fraction produced in the above manner and the HRPO 
maleimide fraction prepared in the Item (0) of (5-1) in Example 1 were nu'xed together to give a molar ratio of 1 :1, and 
ttie mixture was subjected to a reaction at a temperature of 4''C for 1 5 to 24 hours. Thereafter, 2-mercaptoethyl amine 
55 t^rochloride was added to tiie reaction solution to give a concenfration of 2 mM, and the mixture was subjected to a 
reaction at a tenperature of 20''C for 20 minutes, thereby blocking the unreacted HRPO maleimide. Then, the resulting 
material was subjected to a gel chromatography using the UHrogel ACA44 column (made by Pharmaxia Co.) having a 
diameter of 1.6 cm and a length of 65 on and equilfcrated with a 20 mM buffer solution of sodium phosphate-sodium 
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citrate containing 0.15 M NaCl and 2.5 mlVI EDTA for removal of the unreacled anfi-dog-annexin-V polyclonal antibody 
Fab'-SH and HRPO malelmide to purify the antl<log-anne)cin-V monoclonal Fab'-HRPO labeled antibody (which will be 
referred to as a dog-HRPO-labeled antibody hereinafter). 

5 (iii) Measurement of activity of HRPO 

[00531 The measurement of the HRPO oxygen activity of each of the anti-human-annexin-V monoclonal HRPO- 
labeled antibody and the dog-HRPO-labeled antibody was carried out in the following manner: 20 Of the HRPO- 
labeled antibody was added to 2.98 ml of a 0.1 M buffer solution (pH 7.0) of sodium phosphate containing 0.2 % phenol, 
10 0.5 mM hydrogen peroxide and 0. 1 5 mg/ml 4-aniinoantipyrine to give a total volume of 3.0 ml, and the mixture was sub- 
jected to a reaction at a temperaOire of ST'C for 5 miniitee. The resulting reaction mixture was subjected to a measure- 
mart of absorbance at each of wavelengths of 492 nm and 692 nm by a two-wavelength photometric process according 
to Rate Assay. The HRPO activity could be determined by measuring a difference between the absorbances at the 
wavelengths of 492 nm and 692 nm per minute. 

16 

(Iv) Solid-phase preparation 

Preparation of anti-human-annexin-V monoclonal antibody solid phase 

20 [O0S4] A monoclonal for use in a solid phase In a human-ennexin-V measuring EUSA method was produced by purl - 
tying the IgG fraction of each of the clone HCA-627 and the done HDA907. The IgG fraction of each of the human- 
annexin-V monoclonal antibodies was adjusted irrto a concentration of 30 tig^ml by use of a 0.1 M buffer solution of 
sodium phosphate (pH 7.5) containing 0.1 % sodium asde, and distributed in an amount of 100 (il into each of wells of 
a micro-titer-plate (made Nunc Co.) for the ELISA method, for sensitization at ^'C overnight. Then, each well of the 

25 micro-titer-plate was washed three times with a phosphate-buffered physiological saline buffer solution (PBS) contain- 
ing a surfactant, Tween 20 at a concentration of 0.05 % used as a washing liquid. Then, 300 iJ of PBS (blocking solu- 
tion) containing BSA at a concentration of 1 % was supplied to each well for a further blocking at a temperature of 4'>C 
overnight. In this manner, an anti-hum^-annexin-V monocfonal antibody-sensitized antibody plate (which will be 
referred to as an anti-human-annexin-V monoclonal antibody plate hereinafter) 

30 

Example 2 

[0055] The blocking solution of the anti-human-annexin-V monoclonal arrtibody solid-phase plate produced from the 
hybridoma cell line clone HAC-627 prepared as shown in the item (iv) of (5) in Example 1 was discarded. A 10 mM 

35 buffer solution of sodium phosphate (pH 7.0) containing BSA at a concentration of 1 %, NaCI at a concentration of 0.1 5 
M and EDTA at a concentration of 5 mM was supplied to each of wells. Thereafter, human-annexin-V antigen in the 
sampled urine was adjusted to give concentrations of 1 ,5625 ng/ml, 3.1 25 ng/ml, 6,25 ng/ml. 12.5 ng/ml, 25 ng/ml, 50 
ng/ml and 100 ng/ml. A standard antigen solution was added in an mount of 20 jil to each of the wells and mixed for 
reaction at room temperature for 1 hour. 

40 [0056] After the reaction , each of the wells was washed three times with a washing liquid. The above-described anti- 
human annexin-V monoclonal Fab'-HRPO labeled antibody produced at the above-described concentration from the 
clone HAD-907 was added in an amount of 100 jxl to each of the wells and the mixture was subjected to a reaction at 
room temperature for 30 minutes. After the reaction, each of the wells was washed six times with a washing liquid. 
Then, 100 jil of an OPD substrate solution containing O-phenylenediamlne at a concentration of 2 mg/ml and H2O2 at 

45 a concentration of 4 mM was added to a 0.1 M buffer solution of phosphate and citrate for reaction for 30 minutes. 
Thereafter, a 2 N solution of HgSO* was added in an amount of 100 nl to each of the wells to tenninate the reaction, 
The reaction mixture was subjected to a measurement of difference between absorbances by a two-wavelength photo- 
metric process using an ELISA plate reader at a primary wavelength of 592 nm and a secondary wavelength of 690 nm. 
[0057] The difference between the absorbances, i.e., the differential absoitance determined by the two-wavelength 

so process was determined by subtracting tiie absorbance at the secondary wavelength of 629 nm from the primary wave- 
length of 492 nm. A calibration curve showing the relationship between the concentration of the human-annexin-V anti- 
gen in the urine and the differential absorbance is shown in Fig.1. 

[0058] The calibration curve ^own ln Fig. 1 was made by plotting the differential absorbances determined by the two- 
wavelength process for every concentration of annexin-V in tiie standard solution of urine with respect to the conc^i- 
55 tration of human annexin-V standard antigen in tine urine determined by the ELISA method using the anti-human- 
annexin-V monoclonal antibody produced from the clone HGA-627 and the anti-human-annexin-V monoclonal HRPO 
standard antibody produced from the clone l-IAD-907. The differential absorbance depends on tiie concentration of 
human annexin-V antigen in the urine and shows good values. The calibration cunre is excellent one showing the 
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abeorbance which is risen depending on the concentration of human amexin-V in a substantially straight line up to the 
concentration of 100 ng/tnl. 

[0059] The concentration of annexin-V in the urine can be accurately read by using this calibration curve. As also 
apparent from Fig. 1 , the concentration of annexIn-V in the urine Is satisfactorily reproducible even at a lower concen- 
5 ^tion value of 1 ng/ml, and suc^ concentration can be measured, and the ELISA system is satisfactorily applicable to 
measure the concentration of annexin-V in the urine. 

Example 3 

10 [0060] The anti-human-annexin-V monoclonal antibody produced from the HCA-627 strain has a specKicity to hum^ 
annexin-V, dog annexin-V, rat annexin-V and bovine annexin-V. 

[0061] In this example, the concentration of human annexin-V in the urine was measured by ELISA method using a 
combination of the anti-human-annexin-V monoclonal antibody and the anti-dog-annexin-V polyclonal antibody pro- 
duced from the hybrldoma cell line clone HCA-627 strain. 
IS [0062] The anti-human-annexin-V monoclonal antibody produced from the hybridoma cell line HCA-627 was distrib- 
uted in an amount of 100 at a concentration of 30 {igMil into each of wells to fbrm a solid phase well of the anti- 
human-annexin-V monoclonal antibody. 

[0063] A reaction buffer solution having pH of 7.0 and containing a 10 mM buffer solution of sodium phosphate (pH 
of 7.5) having a concentration of 0.1 M, 0.15 M NaCI, 1 % of BSA, 5 nM EDTA and 456 mg of gentamidn sulfate, was 
20 distrfcuted in an amount of 1 00^1 into the solid phase well. 

[0064] A standard solution was distributed in an amount of 20 ^1 into the solid phase well having the reaction Intffer 
solution distrijuted thereto. The standard solution used in this example was a st^ard solution of human annexIn-V 
anSgen present in the sample urine. 

[0065] After distribution of the standard solution, the mixture was agitated for one hour, whereby an antigen-antibody 
25 reaction was caused within each of the wells. When the antigen-antibody reaction time was lapsed, each of the wells 
was washed four times with a washing liquid. After the washing, 1 00 nl of a dog HRPO standard antibody (1 00 moo per 
ml of the reaction buffer solution) was added to each of the washed wells and agitated for 30 minutes to effect an anti- 
gen-antibody reaction. When the antigen-antibody reaction time was lapsed, each of the wells was washed eight times 
with a washing liquid. After the washing, an OPD substrate solution (containing 2 mg/mi of 0-phenylene diamine and 4 
30 mlVt H2O2 in a 0.1 M phosphate-citrate buffer solution) was added in an amount of 100 \i\ to each of the washed wells 
to effect a reaction for 30 minutes. Thereafter, a 2M solution of H2SO4 was added in an amount of 100 (xl to each of the 
wells to terminate the coloring reaction, and a diff^nce between the absotbwces was measured at a primary wave- 
length of 492 and a secondary wavelength of 690 by the two-wavelength process by an ELISA plate reader. 
[0066] The differential absorbances detamined by the two-wavelength process with respect to the concentration of 
36 the human annexin-V standard antigen in the urine measured by the ELISA method using the anti-human-annexin-V 
monoclonal antibody HCA-627 and the dog HRPO standard antibody were plotted for every concentration of annexin- 

V in the urine standard solution to make a calibration curve. The resulting calibration curve depends on the concentra- 
tion of human annexin-V in the urine and shows good values. This calibratfon curve is shown in Fig.2. 

40 Example 4 

[0067] In this example, the concentration of annexin-V in the urine was measured using a sampled urine in place of 
the standard solutfon used in Example 2. TTie differential absorbance was determined by subtracting the absorbance 
at a secondary wavelength of 690 nm from the absorbance at a primary wavelength of 492 nm. The concentration of 
4S annexin-V in a urine specimen was determined based on the calibration curve shown in Fig.1 

[0068] Used in this example was a titer-plate in which an anf i-human-annexin-V monoclonal antibody derived from an 
siqsematant resulting from the cultivation of the hybridoma cell line clone HCA-627 of reception N0.FERM BP-5284 
internationally cosigned was fixed in a solid phase. In this example, the measurement of the concentration of annexin- 

V in tiie urine was carried out by ELISA method using an anti-human-annexin-V monodonal antibody derived from the 
so done HCA627 and an antl-human-annaxin-V monoclonal antibody Gab'-HRPO labeled antibody derived from the clone 

HAD-907. The ELISA method was capable of measuring the concentration of annexin-V when flie value of pH of the 
urine specimen was in a range of 5 to 8. When the concentration of annexin-V was to be nrieasured, ^e pretreatment 
of the urine by adding a chelating agent such as EDTA for inhibiting the bonding of Ca^^ was not required. 
[0069] A blocking liquid in the anti-human-annexin-V monoclonal antibody solid phase plate was discarded, and a 1 0 
55 mM buffer solution (pH of 7.0) of sodium phosphate containing 1 % of BSA, 0.15 M NaCl and 5 mM EDTA was distrib- 
uted into each of wells. Thereafter, the measurement of annexin-V in the sampled urine was carried out by distributing 
20 111 of a sanr^led urine specimen into each of the wells in the titer-plate with anti-human-annexin-V monoclonal 
antibody fixed in the solid phase. 
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[OOTQ] After the distribution of the sampled urine specimoi, the mixture was stirred at room temperature for one hour 
to effect an antigen-antibody reaction within each of the weils. After lapse of the antigen-antibody reaction time, each 
of the wells was wa^ed three times with a washing liquid. The anti-human-annexin-V monoclonal antibody Gab'-H RPO 
labeled antibody derived from the clone HAD-907 and adjusted to a suitable concentration was added in an amount of 

5 100 (il into each of the washed wells for reaction at room temperature for 30 minutes. After the reaction, each of the 
wells was washed six times with a washing liquid. Then, OPD substrate solution containing 0-phenylene diamine at a 
concentration of 2 mg/ml and 4 nM I-I2O2 in 0.1 M buffer solution of phosphate-citrate was added In an amount of 100 
\ii to each of the wells for reaction for 30 minutes. Thereafter, 2N solution of H2SO4 was added in an amount of 100 ^il 
to each of the wells to stop the coloring reaction, and a difference between absorbances was measured at a primary 

io wavelength of 492 nm and a secondary wavelength of 690 by the two-wavelength process by the ELISA plate reader. 
TTie concentration of annexin-V in the urine specimen was determined using ttiis differential absortiance on the basis 
of the calibration curve shown in Fig.1. 

Example 5 

;s 

[0071 ] In this example, the concentration of annexin-V in the urine was measured using a sampled urine in place of 
the standard solution used in Example 3. The differential absorbance was determined by subtracting the absorbance 
at a secondary wavelength of 690 nm from the absoibance at a primary wavelength of 492 nm. The concentration of 
annexin-V in a urine specimen was determined based on the calibration curve shown in Fig.1 Used in this example was 
so a titer-plate in which an anti-human-annexin-V monoclonal antibody derived from an supernatant resulting from the cul- 
tivation of the hybridoma cell line done HCA-627 of the accession number PERM BP-5284 intenriattonally coslgned viae 
fixed In a solid phase. 

[0072] In this example, the measurement of the concentration of annexin-V in the urine was carried out by ELISA 
method using the anti-human-annexin-V monoclonal antibody HCA-627 and the dog HRPO labeled antibody The 

25 ELISA method was capable of measuring the concentration of annexin-V when the value of pH of the urine specimen 
was in a range of 5 to 8. When the concentration of annexin-V was to be measured, the pretreatment of the urine by 
adding a chelating agent such as EDTA for inhibiting the bonding of Ca^"^ viras not required. 
[0073] A blocking liquid in the anti-human-annexin-V monoclonal antibody solid phase plate was discarded, and a 10 
mM buffer solution {pH of 7.0) of sodium phosphate containing 1 % of BSA, 0.15 M NaCI and 5 mM EDTA was distrib- 

30 uted into each of wells. Thereafter, the measurement of annexin-V in the sampled wine was carried out by distributing 
20 fJ of a sampled urine specimen into each of the wells in ttie titer-plate with the anti-human-annexin-V monoclonal 
antibody fixed in the solid phase. 

[0074] After the distribution of the sampled urine specimen, the m ixture was stirred at room temperature for one hour 
to effect an antigen-antibody reaction within each of the wells. After lapse of ^e antigen-antibody reaction time, each 

35 of the wells was washed four times with a waging liquid. The dog HRPO labeled antibody (100 mU per ml of the reac- 
tion buffer solution) was added in an amount of 100 fil into each of the washed wells and stirred at room temperature 
for 30 minutes to effect an antigen-antibody reaction. After lapse of the antigen-antibody reaction time, each of the wells 
was washed eight times with a washing liquid. After the washing, an OPD substrate solution was added in an amount 
of 100 jJ to each of the washed wells for coloring reaction at room temperature for 30 minutes. For the ctotained color, 

40 at}Sort>ances at a primary wavelength of 492 nm and a secondary wavelength of 690 were measured, and a differential 
absortiance was determined by subtracGng the absorbance at the secondary wavelength of 690 nm from the absorb- 
ances at the primary wavelength of 492 nm. in this manner, the concentration of annexin-V was determined on the 
basis of Uie calibration curve shown in Fig.2. 

46 Example 6 

[0075] The measurement of the concentration of annexin-V in a sampled urine was canled out in the method 
described in Example 4. After lapse of the coloring reaction time, a reaction stopping solution { 2 N solution of H204) 
was added in an amount of 1 00 ^1 to each of the wells to stop the coloring reaction, and an absottance was measured 
so at a primary wavelength of 492 nm and a secondary wavelength of 690 nm by the ELISA plate reader. In this manner, 
. the concentration of annexin-V of the antigen protein in the urine specimen was determined on the basis of the cal Ibra- 
tion curve shown in Fig.1 . 

[0076] In this example, a men fifty two years old was subjected to an aorta replacing operation five years ago. He was 
in fever continuously two weeks, and there was a suspidon of an infectious endocarditis for him, 
55 [0077] In order to measure \he concentration of annexin-V in his urine, the urine was irr»nediately sampled from him. 
The urine sampled on a first day was represented tiy a urine specimen 1 . Then, urine was sampled from him on second, 
third, fourth, sixth and eighth days and represented by second, third, fourth, sixth and eighth ^ecimens, respectively 
For every urine specimens, the concentration of anneadn-V in the urine was determined on the sampling day by the 



12 



EP0 965 840A1 



analysis of annexin-V in the urine described in Example 4. Tlie concentrations of annexin-V in the urine specim&s are 
as given in Table 1 . 



Table 1 



Sampling day 


Concentration of 
annexin-V in urine speci- 
men (ng/ml) 


First day 


1.2 


Second day 


10,6 


Third day 


16.0 


Fourth day 


14.6 


Sixth day 


17.0 


Eighth day 


7.9 



[0078] With regard to the concentration of annexin-V in the urine, the concentration of annexin-V in the urine speci- 
men sampled on the first day was 1.2 ng/ml which was in a normal range, but the ooncentration of annexin-V in the urine 
specimen was increased to 10.6 ng/ml on the second day higher than that on the first day. After the second day, the 
concentration of annexin-V in the urine was increased, and an increased In concentration of annexin-V in the blood was 
also observed. Thus, he was diagnosed as having a complication of an internal organ disorder. 
C0079] The number of platelets was 38,000 on the second day and was decreased to 29,000 on the third day, a 
decrease in FDP was observed. Thus, he was diagnosed as being DIG. The concentration of annexin-V on the second 
day was 10.6 ng/ml, and he was diagnosed as having a complication of an internal organ disorder. On the third day, 
increases In urea nitrogen and creatinine were observed and thus, the complication of an internal organ disorder was 
made clear. The blood transfusion of platelets and the administration of an antibiotic substance into the patient were 
started, whereby the patient was cured to such an extent that the whole body state was improved; the appetite was 
recovered; and he could walk around the bed. 

[0080] This disease case was an 6)simple that the presence of the internal organ disorder could be diagnosed at an 
early stage by the measurement of the ooncentration of annexin-V in the urina 

10081] The examination of ttie ooncwitraGon of annexin-V in the urine for 20 normal healthy persons, more specifi- 
cally, for 1 0 men and 1 0 women in an age range of 22 to 65 showed that the ooncentration of annexin-V in the urine was 
2.3 ng/ml at the maximum; 0.3 ng/ml at the minimum; and 1 .6 mg/ml at the av»age. 

Example 7 

[0082] in this embodiment, the measurement of the concentration of annexin-V in a rat's urine was carried out in the 
same manner as in Example 5. The different'al absort)ance was determined by subtracting the absorbance at the sec- 
ondary wavelength of 690 from the absorbance at the primary wav^ength of 492, and the concentration of annexin-V 
in the urine ^ecimen was determined on the basis of the caltoration curve shown in Fig. 2. 
[0063] A given amount of annexin-V was injected info a vein, and the ooncentration of annexin-V appearing i n a urine 
was measured. It has been found in this experiment that if the concentration of annexin-V in blood is increased, the con- 
centration of annexIn-V in the urine is increased. 

[0084] More specifically, 5 |ig of annexin-V (recombinant annexin-V) was injected into the femoral vein of a rat having 
a weight of 350 g, and the concentration of annexin-V in the urine was measured with tiie passage of time. Results are 
given in TaWe 2 below. 
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Table 2 





Immediately after 
injection 


15 minutes later 


30 minutes later 


60 minutes later 


120 minutes later 


Esqaeriment 
example 


1.0 


12.4 


48.2 


74.5 


15.2 


(Unit: ng/ml) 



Recovery Test 

[0085] The test of recovery of annexin-V was carried out for three examples. Test results are given in Table 3 below. 
15 Then annexin-V protein was added in amounts of 1 2.5 ng/ml and 25.0 ng/ml to a urine having an annesdn-V value in a 
range of 1 .8 to 2.9 ng/ml, the rate of annexin-V recovered from the urine in a separating manner by the antigen-antibody 
reaction assumed 92. 8 to 99. 2 % in each case, which was an ectremely good result. 



TatdeS 



Type of sample 


Examination No. 


A 


B 


C 






Measured con- 
centration of 
annexin-V in 

urine specimen 
(ng/ml) 


Measured con- 
centration of 
annexin-V added 
(ng/ml) 


amount of human 
annexin-V anti- 
gen recovered 
(ng/ml) 


Rate of human 
annexin-V recov- 
ered {%) 


Urine 


N-1 


2.5 


12.5 


14.9 


99.2 


25.0 


26.6 


96.4 


Urine 


N-2 


1.8 


12.5 


13.4 


92.8 


25.0 


25.2 


93,6 


Urine 


N-3 


2.9 


12,5 


14.9 


96.0 


25.0 


26.9 


96.0 


Recovery rate - [(C-AVB] x 100 



40 (0086] The test of i nf luence of pH in the measurement of the concentration of annexin-V in a urine was carried out in 
the following manner: The pH value in the urine was adjusted to 4 to 8 by adding a suitable amount of 1 N solution of 
hydrochloric acid and a suitable ^ounf of 1 N solution of sodium hydroxide into the urine, and a concentration of 
annexin-V was measured. Results ^e given in Tat>le 4 below. 



Table 4 





pH4 


pH5 


pH6 


pH7 


pH8 


Case example 1 


2.5 


8.3 


8.6* 


8.7 


9.1 


Case example 2 


1.2 


3.9 


3.8* 


3.8 


3.9 


Case example 3 


0.3 


2.0 


2.2.* 


2.1 


2.2 


(Unit : ng/mO 


*Mart(inrable4r 
annexin-V m ttie u 


epresenHs 


avalueolconcen 
Mnpte *self. 


tratnn of 





[0087] Thisexampleshowsthatthemeasurementof concentration of annexin-V in the urine according to tnepresent 



14 



EP 0 965 840 A1 



invention can be performed in a range of pH v^ue of 5 to 8. 
Examples 

5 [0088] Acute nephritis was experimenfally developed in a rat, and a concentration of ann©tin-V in a rat's urine was 
measured by a sandwich EUSA method using an ^i-annexin- V monoclonal antibody and an anti-anneM n-V polyclonal 
antibody. 

[0089] The experimental acute n^htitis was developed in the following manner: the fundus membrane of glomerulus 
was separated from the renal tapetum of a bovine and subjected to a solubilizing treatment. The resulting material was 
10 subjected to a gel filtration column chromatography to provide an eluted fraction of a nephritis causing antigen. The 
^uted fraction was mixed in an amount of 30 iiQ vrith an equal amount of Freudian complete adjuvant, and the resulting 
mixture was intradermally Injected into a foot sole of a single rat (Wistar-KVoto type rat) to develop an acute n^hritis 
similar to ttiat of a human , 

[0090] In order to measure a concentration of annexin-V in a urine, the urine was sanpled one weel< later after the 
15 intradermal injection and named urine specimen 1 after one week. Then, the urine was sampled two, three, four and 
five weeks later and named urine specimens after two, three, four and five weeks. For every urine specimen, the con- 
centration of annexin-V in the urine was measured on the sampling day by the analysis of annexin-V in the urine 
descrbed in the above-described Example 4. Tlie concentrations of annexin-V in the urine specimens are as given in 
Table 5 below. 

20 



Table 5 



Sampling day after intra- 
dermal injection on sam- 
pling day 


Concentration of 
annexin-V in urine speci- 
men (ng/ml) 


Amount of protein in 
urine specimen (mg/ml) 


one week later 


0.8 


0.3 


two weeks later 


23.2 


15.4 


three weeks later 


52.6 


29.9 


four weeks later 


33.6 


52.4 


five weeks later 


17.9 


33.6 



3s [0091] As given in Table 5, the concentration of annexin-V in the urine was suddenly increased till the third week and 
showed a maximum value in the third weekprior to the amount of the protein in ttie urine. TTie measurement of the con- 
centration of annexin-V in the urine Is affective for the diagnosis of the experimetal acute nephritis. 
[0092] An increase in conoenlration of annexin-V in blood was not observed every week later. The behavior of the 
concentration of annexin-V in the blood and in the urine is considered as being one of characteristics of the acute 

■TO nephritis. 

Example 9 

[0093] This example relates to a patient who is 20 years old men diagnosed as suffering from a nephrotic syndrome. 
45 The patient complained of a languor. The examination showed an edema on the whole body and the albuminuria of 12.7 
gAJay and thus, the patient was diagnosed as suffering from a nephrotic syndrome. The concentration of annexin-V in 
the patient's urine and the amount of protein in the urine were measured. In this case, the concentration of annexin-V 
in the patient's urine was measured by tfie analysis of annexin-V in the urine described in the above-described Example 
4. The results of the measurement are as given in Table 6 below. 

50 



Table 6 





Day of remedy 


Concentration of 


Amount of protein in 






annexin-V in urine 


urine (g/day) 


55 




(ng/ml) 






First day 




12.7 
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Table 6 (continued) 



Day of remedy 


Concentration of 
annexin-V in urine 
(ng/mi) 


Amount of protein in 
urine (g/day) 


Second day 


69.5 


15.8 


Third day 


42.8 


19.3 


Sixth day 


33.2 


13.4 


Eleventh day 


24.5 


8.3 


Twentieth day 


13.4 


7.5 



[0094] As can be seen from above Table, on the first day of remedy, the concentration of annexin-V in the patient's 
urine was as high as 63.7 ng/mi, and the amount of protein in the patient's urine per day was also as high as 12.7 g/day. 
However, on the twentieth day of remedy, the concentration of annewn-V in the patient's urine showed a remarkably 
decreased value of 13.4 ng/ml, and the amount of protein in ttie patient's urine per day also showed a remarkably 
decreased value of 7.5 g/day. Thus, the edema on ttie whole body of the patient was eliminated, and in this way, an 
improvement by a remedy effect was observed. 

[0095] If was found that the measured amcentration value of annexin-V in the urine corresponds to a variation in 
amount of prcrtein in the urine, and the diagnosis of the nephrotic syndrome and ffie recuperation of the nephrotic syn- 
drome by the remedy can be exan^ned by the concentration of annexin-V in the urine or by both of the concentration of 
annexln-V and the amount of protein per day in ttie urine. As can be seen in this example, the conoentratirti of annexln- 
V in the urine ie useful for examining the diagnosis of the nephrotic syndrome and the recuperation of the nephrotic syn- 
drome by the remedy. 

Industrial ApplicabilKy 

[0096] According to the present invention, a urine Is brought into contact with an anti-annexin-V monoclonal antibody, 
wherry annexin-V in the urine is subjected to an antigen-antibody reaction with the anti-annexin-V monoclonal anti- 
body to form an annexin-V antigen/anti-annexin-V maioclonal antibody complex. The formed annexin-V antigen/anti- 
annesdrt-V monoclonal antibody complex Is quantllatlveiy analyzed. Therefore, annecin-V of a protein departing from 
the cell and excreted into the urine can be easily measured from the sampled urine by ELISA method, 
[0097] Moreover, the present invention is applicaWe to the diagnosis of the presence and absence of a disease of an 
internal organ such as kidney, heart and lung, which is combined with, for example, disseminated iRtravascular coagu- 
lation syndrome or septicemia, and particularly, the present invention enables the disease of such internal organ to be 
diagnosed easily at the early state. Therefore, ttie present Invention Is useful for the de^lopment of the remedy 
method, the remedy and diagnosis medicines and the diagnosis method for the internal organ such as kidney, heart and 
lung, which is combined with dissenHnated intravascular coagulation syndrome or septicemia, and for a means for i^-o- 
vidlng results of a clinical demonstration. 

Claims 

1. A process for analyzing annexin-V in a urine, comprising the steps of bringing a urine into contact with an anti- 
annexin-V monoclonal antibody to perform an antigen-antibody reaction of annejtin-V being present in the urine 
with said anti-annexin-V monoclonal antibody, thereby forming an annexin-V antigen/anti-annexin-V. monoclonal 
antibody complex; and quantitatively measuring the amount of said formed annexin-V antigen/atrti-annexin-V mon- 
oclonal antibody complex. 

2. A process for analyzing annexin-V in a urine according to claim 1, wherein said anti-annexin-V monodbnal anti- 
body is produced by a hybridoma cell line deposited under the number of PERM BP-S284 or a hybridoma cell line 
deposited under the nun^er of PERM BP-S286 In the International Depositary Authority for flie deposit of microor- 
ganism. 

3. A process for analyzing annexin-V in a urine, comprising the steps of bringing a urine into contact with a first anti- 
annexin-V monoclonal antibody fixed in a solid phase to perform an antigen-anttoody reaction of annexin-V being 
present in the urine with said first anti-annexin-V monoclonal antibody, thereby forming an annexin-V antigen/first 
anti-annexin-V monoclonal antibody complex: bonding an anti-dog-annexin-V polyclonal labeled antibody or a sec- 
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ond anti-annexin-V monoclonal labeled antibody to the annexin-V antigen of said formed antibody complex to form 
a bonded antibody complex/anti-annexin-V polyclonal or second anti-annexin-V monoclonal labeled antibody prod- 
uct; and quantitatively measuring Uie amount of said formed labeled antibody bonded product 

5 4, A process for analyzing annexin-V in a urine according to claim 3, wherein said first anti-annexin-V monoclonal 
antibody is produced by a liybridoma cell line of reception No.FERM BP-5284 or reception No. PERM BP-5286 In 
International Microorganism Consignment Autliority, and said second anti-annexin-V monoclonal labeled antibody 
is formed by a product produced by ttie hybrldoma cell line deposited under the number of PERM BP-5284 or 
FERiW BP-5286 in tiie International Depositary Authority for tfie deposit of microorganism, said first antl-annexin-V 

w mcmoclonal antibody and the second anti-annexin-V monoclonal antibody forming said second antl-annexin-V 
monoclonal labeled antibody being antSbodies different from each other. 

5. A regent for analyzing annexin-V in a urine, comprising a first anti-human-annexin-V monoclonal antibody having 
a specificity to an antigen determinant site on the prolan of a human annexin-V antigen fixed in a solid phase, and 

IS a second ant^human-annexin-V monoclonal labeled antibody or an anS-dog-annexin-V polyclonal labeled antibody 
having a binding specificity to the antigen deternanant site on the protein of the human annexin-V antigen. 

6. A regent for analyzing annexin-V in a urine according to claim 5, wherein said first anfi-human-annexIn-V mono- 
clonal antibody Is produced by a hybridoma cell line deposited under the number PERM BP-5284 or PERM BP- 

20 5286 in the International Depositary Authority for the deposit of microorganism, and said second antl-anne>dn-V 
monoclonal labeled antibody is formed by a product produced by the hybridoma cell line deposited under the 
number PERM BP-5284 or PERM BP-5286 in the International Depositary Authority for the deposit of microorgan- 
ism, said first anti-annexin-V monodonal antibody and the second anti-annexin-V monoclonal antibody forming 
said second antl-annexin-V monoclonal labeled antibody being antibodies different from each other. 

25 . 

7. A process for diagnosing an organopathy, comprising the steps of measuring a concentration of annexIn-V In a 
urine, and comparing the measured value of the concentration of the annexin-V in the urine with a normal value of 
concentration of annexin-V. 

30 B. Pi process for diagnosing an organopathy according to claim 7, wherein the urine is brought into contact with an 
anti-annexin-V monoclonal antibody to pedorm an antigen-antibody reacfion of annexin-V in said urine with said 
anti-annaxin-V monoclonal antibody, thereby forming an annexin-V antigen/anti-annexin-V monocfonal antibody 
complex, and quantitatively measuring the amount of said formed anne)dn-V antigen^nti-annexin-V monoclonal 

antibody complex. 

36 

9. A process for diagnosing an organopathy according to claim 8, wherein said anfi-annexIn-V monoclonal antibody 
is produced by a hybridoma cell line deposited under the number PERM BP-5284 or PERM BP-5286 in the Inter- 
national Depositary Authority for the d^osit of microorganism. 

40 10. A process for diagnosing an organopathy by use of a urine, comprising the steps of bringing a urine into contact 
with a first anti-annexin-V monoclonal antfoody to peribrm an antigen^ntibody reaction of annexin-V in the urine 
with said first anti-annexin-V monoclonal antibody, thereby forming an annexin-V anfibodyflirsl anti-annexin-V mon- 
oclonal antibody complex; bonding an anti-dog-annexin-V polyclonal labeled antibody or a second anti-annean-V 
monoclonal labeled antibody to the armexin-V antigen of said formed antibody complex to form a bonded product 

45 of anti-dog-annexin-V polyclonal labeled antibody or second anti-annexIn-V monoclonal labeled antibody/annexin- 
' V antigenfentibody complex; and c^antitalively measuring the amount of said formed bonded product of anti-dog- 
annexin-V polyclonal labeled antibody or second anti-annexin-V monoclonal labeled antibody/annexIn-V antl- 
gen/ant'body complex. 

so 1 1 . A process for diagnosing an organopathy by use of a urine according to claim 10, wherein said first anti-annexin-V 
monodonal antibody is produced by a hybridoma cell line deposited under the number PERM BP-5284 or PERM 
BP-S286 in the International Depositary Authority for the deposit of microorganism, and said second anti-annexin- 
V moioclonal labeled antibody is formed by a product produced by the hybridoma cell line depoated under the 
number PERM BP-5284 or PERM BP-5286 in the International Depositary Authority for the deposit of microongan- 

55 ism. sad first anti-annexin-V monodonal aitibody and the second anti-annesdn-V monoclonal antibody forming 
said seccmd anti-annexin-V monodonal labeled antibody being antBsodies different from each other. 

1 2. A process for diagnosing an organopathy according to any of claims 7 to 11 , wherein the internal disorder is accom- 
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panied by a disseminated intravascular coagulation syndrome, 

13. A medicine for diagnosing an organopalhy using a urine, comprising a first anti-human-annexih-V monoclonal anti- 
body having a binding specificity to an antigen determanant site on tine protein of a human annexin-V antigen fixed 
in a solid phase, and a second anb'-human-annexin-V monoclonal labeled antibody or an anti-dog-annexIn-V poly- 
clonal labeled antibody having a binding specificity to the antigen determinant site cwi the protein of the human 
annexin-V antigen. 

14. A medicine for diagnosing an organopathy using a urine according to claim 13, wherein said first anti-annexin-V 
monoclonal antibody is produced by a hybridoma cell line deposited under the nunt)er PERM BP-5284 or FERM 
BP-S286 in the International Depositary Authority fbr the deposit of microorganism, and said second anti-annexin- 

V monoclonal labeled antibody is formed by a product produced by the hybridoma cell line deposited under the 
nunber FERIW! BP-5284 or PERM BP-5286 In the International Depositary Authority for the deposit of microorgan- 
ism, said first anti-annexin-V monoclonal antibody and the second anii-annexin-V monoclonal antibody forming 
said second anti-annexin-V monoclonal labeled antibody being antibodies different from each other. 

15. A medicine for diagnosing an organopathy using a urine according to claim 13 or 14, wherein tfie internal disorder 
is accompanied by a disseminated intravascular coagulation syndrome. 

16. A process for diagnosing acute nephritis by use of a urine, comprising tiie steps of measuring concentrations of 
annexin-V in samples of urine excreted at two different time points; 

determining a difference between measured values of concentrations of annexin-V in the samples of urine at 
said two different time points and measuring concentrations of annexin-V in samples of blood at said two dif- 
ferent time points; 

determining a difference between measured values of concentrations of annexin-V in the samples of blood at 
said two different time points; and comparing said difference between measured values of concentrations of 
annexin-V in the samples of urine with said difference between measured values of concentrations of annexin- 
V In the blood. 

17. A process far diagnosing acute nephritis by use of a urine according to claim 16. wherein the concentration of 
anne»n-V in the urine is measured by subjecting annexin-V of the antigen prdlein in the urine to an antigen-anti- 
body reaction with a first anti-annaxin-V monodonal antijody to form an antibody complex, bonding a labeled anti- 
annexin-V polyclonal antibody or a second labeled anfl-annexin-V monoclonal antibody to the annexin-V antigen of 
said formed antbody complex to form a bonded product of annexin-V antigen/antibody complex/antl-dog-annexin- 

V polydonal antibody or second anti-annexin-V monoclonal antibody, and quantitatively measuring the amount of 
said formed antibody-coupled product. 

18. A process for diagnosing acute nephritis by use of a urine according to claim 17, wherein said first anti-ahnexin-V 
mfflioclonal antibody is produced by a hybridoma cell line deposited under the number PERM BP-5284 or PERM 
BP-5286 in the International Depositary Authority for the deposit of microorganism, and said second anti-annexin- 

V monoclonal labeled antibody is fbrmed by a pnxJuct produced by the hybridoma cell line deposited under the 
number PERM BP-5284 or PERM BP-5286 in the International Depositary Authority fbr the deposit of microorgan- 
ism, said first anti-annexin-V monoclonal antibody and the second anti-annexin-V rmnodonal antibody forming 
said second anti-annexin-V monoclonal labeled antibody being antibodies different from each other. 

1 9. A process for diagnosing acute nephritis by use of a urine, comprising the steps of bringing samples of urine fallen 
at two different time points into contact with an anti-annexin-V monoclonal ant&»dy to perform an antigen/antibody 
reaction of annexin-V In each of the urine samples with said anti-ann?xin-V rrtonoclonal antibody, thereby forming 
an annexin-V antigen/anti-annexin-V rhonodonal antibody complex; 

quantitatively measuring the amount of said formed annexin-V antlgen/anij-annexin-V monoclonal antibody 
complex, thereby determining a concentration of annexin-V In each of the urine samples to determine a differ- 
ence between the concentrations of annexin-V in the urine samples taken at said two dtflerent time points from 
the values of the concentrations of annexin-V in the urine samples taken at said two different time points; 
and on the other hand, bringing annexin-V present in a specimen derived from samples of blood drawn at said 
two diflwent time points into an anflgen^antibody reaction with an anti-annexin-V monoclonal antibody to form 
an annexin-V antigen/anti^nnexin-V monoclonal antibody compile; quantitatively measuring the amount of 
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said formed annexin-V antigen/anti-annexin-V monoclonal antibody complex, thereby determining a concen- 
tration of annexin-V In each of the blood samples to determine a difference between the concentrations of 
annexin-V In the blood samples drawn at said two different time points; 

and comparing the differences between the annexin-V concentrations in the urine samples and the blood sam- 
ples taken at said two different time points with each other. 

20. A process for diagnosing acute neplvitis by use of a urine according to daim 19, wherein said anti-annexin-V mon- 
oclonal antibody is produced by a liybridoma cell line deposited under the number PERM BP-5284 or a hybridoma 
cell line deposited under the number FERI« BP-5286 in the International Depositary Authority for deposit of micro- 
organism. 

21. A medicine for diagnosing acuta nephritis by use of a urine, comprising a regent for vialyzing annexin-V present 
In a urine, and a regent for analyzing annexin-V present In blood. 

22. A medicine for diagnosing acute nephritis by use of a urine according to claim 21 , wherein said regent for analyzing 
annexin-V being present in the urine contains a first anti-annexin-V monoclonal fixed in a solid phase, and a second 
anti-annexin-V monoclonal labeled antibody or anti-annexin-V polyclonal labeled antibody, and said regent for ana- 
lyzing annexin-V present in bfood contains a third anti-annexin-V monoclonal fixed in a solid phase, a fourUi anti- 
annexin-V monoclonal labeled antibody or anti-annexin-V polyclonal labeled antibody, and EDTA. 

23. A medicine for diagnosing acute nephritis by use of a urine according to claim 22, wherein in said regent for ana- 
lyzing annexin-V being present in the urine, said first anti-annexin-V monodonal is produced by a hybridoma cell 
line deposited under the number PERM BP-5284 or PERIW BP-5286 in the Internationa Depositary Authority for 
the deposit of microorganism, and said second ant' -annexIn-V monoclonal labeled antibody is formed by a product 
produced by the hybridoma cell line deposited under the number PERM BP-5284 or PERM BP-5286 in the Inter- 
national Depositary Authority for the d^osit of microorganism, said first antl-annexin-V monoclonal antibody and 
said second anti-annexin-V monoclonal antibody being antibodies different from each other; and in said regent for 
analyzing annexin-V present in blood, said third anti-annexin-V monoclona! is produced by a hybridoma cell line 
deposited under the number PERM BP-5284 or PERM BP-5286 in the International Depositary Authority for the 
deposit of microorganism, and said fourth anti-annexin-V monoclonal labeled antibody is formed by a product pro- 
duced by the hybridoma cell line deposited under the number PERM BP-5284 or PERM BP-5286 in the Interna- 
tional Depositary Authority for the deposit of microorganism; said third anti-anneBdn-V monoclonal antibody and 
said fourth anti-annexin-V monoclonal anUbody being antibodies different from each other. 
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FIG. 1 
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FIG. 2 




CONCENTRATION OF HUMAN-ANNEXIN-V (ng/ml) 
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